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DETAILED ACTION 

1. The following is a quotation of the first paragraph of 35 U.S.C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of 
making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the 
art to which it pertains, or with which it is most nearly connected, to make and use the same and shall 
set forth the best mode contemplated by the inventor of carrying out his invention. 

2. Claims 7, 12, and 18 are rejected under 35 U.S.C. 112, first paragraph, as failing to 
comply with the written description requirement. The claim(s) contains subject matter 
which was not described in the specification in such a way as to reasonably convey to 
one skilled in the relevant art that the inventor(s), at the time the application was filed, 
had possession of the claimed invention. While claim 1 recites methods of evaluating a 
compound for utility in treating neurological disease based on its ability to: 1) increase 
or agonize, or 2) decrease or antagonize, the activity of the potassium channel, 
dependent claims 7, 12, and 18 attempt to limit the independent claim further by reciting 
wherein the compound is an agonist of the potassium current. However, for the 
dependent claims to truly limit the scope of the base claim upon which it depends, it 
would be necessary to know a priori what the function of the compound would be in 
terms of its effect on the recited potassium channel. In other words, to simply test a 
compound for agonism without knowing it is an agonist beforehand (as required by 
claims 7, 12, and 18) would not be a further limitation of claim 1 , and therefore the 
testing of a compound whose potential agonism was unknown, by claim construction 
analysis, would be outside the scope of claims 7, 12, and 18 (but not of claim 1). While 
the specification does provide an adequate written description of evaluating known 
antagonists of the M-type potassium current (which is taught by the instant specification 
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to be the same as the KCNQ2/KCNQ3 potassium current (page 3, lines 4-11)), it does 
not provide an adequate written description of even a single specific species of M-type 
potassium current agonist, nor does it describe a specific method by which a known 
single specific species of M-type potassium current agonist can be used in the instant 
method to increase the activity of the potassium channel. The grounds of this rejection 
could be obviated by canceling claims 7, 12, and 18 and by adding a new independent 
claim that recited, "A method of evaluating a compound for utility in treating neurological 
disease by acting as an agonist at a potassium channel comprising contacting a 
compound with a cell that coexpresses KCNQ2 and KCNQ3, wherein the KCNQ2 and 
the KCNQ3 form a potassium channel; and measuring any agonist activity of the 
compound on said potassium channel." 

3. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form 
the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(a) the invention was known or used by others in this country, or patented or described 
in a printed publication in this or a foreign country, before the invention thereof by the 
applicant for a patent. 

(b) the invention was patented or described in a printed publication in this or a 
foreign country or in public use or on sale in this country, more than one year 
prior to the date of application for patent in the United States. 

4. Claims 1-2, 5-6, and 8 are rejected under 35 U.S.C. § 102(a) as being anticipated by 
Yang et al. (JBC, 273(31):19419-19423, "Yang"). Yang teaches methods of functional 
coexpression of hKCNQ2 and hKCNQ3 in Xenopus oocytes and identifies these 
potassium channels as being responsible for benign familial neonatal convulsions 
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(BFNC), a form of epilepsy (abstract, pages 19419, 19421-19422, and Figure 3). The 
known antagonistic compounds TEA and clofilium are identified as antagonists of the 
potassium current (page 19421). 

5. Claims 1, 3, 8, 11, and 13-14 are rejected under 35 U.S.C. § 102(b) as being 
anticipated by Lamas et al. (Eur. J. NeuroscL, 9:605-616, 1997, "Lamas"). Lamas 
teaches a method that demonstrates the antagonism of M-type potassium current in rat 
superior cervical ganglion cells (abstract and pages 608-609) by the antagonist 
linopirdine, and suggests that linopirdine might have beneficial therapeutic effects in 
diseases associated with defects in cognition, such as Alzheimer's disease (page 605). 
M-type potassium current is described in the instant specification as being the joint 
product of KCNQ2 and KCNQ3 potassium channels, and that they are antagonized by 
linopirdine (page 1 , line 30 to page 3, line 1 1 ). 

6. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 
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not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 103(a). 

7. Claims 1,3-6, 8, 11, 13-14, 17, and 19 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Yang in view of Yu et al. The teachings of Yang are as set forth in 1J4 
above. Yang does not teach coexpressing hKCNQ2 and hKCNQ3 in mammalian CHO 
cells. Yu recommends the use of CHO cells in methods employing exogenous 
potassium channel expression. It would have been obvious at the time of the invention 
for one of ordinary skill in the art to coexpress the hKCNQ2 and hKCNQ3 of Yang in the 
CHO cells of Yu because Yu explicitly suggests the use of CHO cells to study 
exogenous potassium channel expression because little or no potassium current is 
found in CHO cells if the CHO cells are not transfected with nucleic acid encoding for 
potassium channels. Yu states that "CHO cell lines are a preferred system for 
exogenous K+ [potassium] channel expression" (last sentence of abstract), rendering 
the instant claims prima facie obvious. 

8. Claims 1 and 9-10 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Yang in view of Siegel et al. (Neuron, 19:735-741, 1997, "Siegel"). The teachings of 
Yang are as set forth in fl4 above. Yang does not teach methods using voltage sensitive 
dyes detectable by fluorescence. Siegel does teach methods using a modified green 
fluorescent protein (GFP) fused to a potassium channel to measure transmembrane 
voltage in single cells (abstract and Figures 2-4). It would have been obvious at the time 
of the invention for one of ordinary skill in the art to coexpress the hKCNQ2 and 
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hKCNQ3 of Yang, fused to the GFP of Siegel, because Siegel explicitly states that "a 
voltage sensor encoded into the DNA has the advantage that it may be introduced into 
an organism noninvasively and targeted to specific developmental stages, brain 
regions, cell types, and subcellular compartments" (last sentence of abstract). Another 
advantage of the fused GFP of Siegel is that it "makes single spikes 30 times easier to 
detect than they would be with a fast dye with a comparable fractional fluorescence 
change" (page 740), rendering the instant claims prima facie obvious. 
9. Claims 1, 11, 13-17, and 19-21 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Yang in view of Siegel et al. and further in view of Yu. The teachings 
of Yang, Siegel, and Yu are as set forth in 1J4, 1J8, and 1f7. respectively. Yang does not 
teach methods using voltage sensitive dyes detectable by fluorescence or coexpressing 
hKCNQ2 and hKCNQ3 in mammalian CHO cells. Siegel does teach methods using 
voltage sensitive dyes detectable by fluorescence, but does not teach the use of 
mammalian CHO cells. Yu teaches the use of CHO cells to study exogenous potassium 
channel expression. It would have been obvious at the time of the invention for one of 
ordinary skill in the art to coexpress the hKCNQ2 and hKCNQ3 of Yang, fused to the 
GFP of Siegel in the CHO cells of Yu because of the combined advantages and 
suggestions set forth individually by Siegel (single spikes 30 times easier to detect) and 
Yu (no endogenous potassium channels in CHO cells to complicate results), and 
because Siegel explicitly teaches that "while we have not tested FlaSh [potassium 
channel-GFP chimera] in mammalian cells, we expect it to work just as well, given the 
high levels of expression of both Shaker [potassium channel] and GFP in a variety of 
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mammalian cell lines" (page 738). Thus, Siegel is explicitly teaching a high expectation 
of success, rendering the instant claims prima facie obvious. 

10. No claim is allowed. 

11. Any inquiry of a general nature or relating to the status of this application or 
proceeding should be directed to the Technical Center 1600 general number which is 

(571)272-1600. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Stephen Gucker whose telephone number is (571) 272- 
0883. The examiner can normally be reached on Monday to Friday from 0930 to 1800. 
If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Janet Andres, can be reached at (571) 272-0867. The fax phone number 
for this Group is currently (571 )-273-8300. 





Stephen Gucker 



October 16, 2006 



